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Summary  Responses from the dorsal surface of the exposed dorsal column nuclei (DCN) in baboons and a monkey (Macaca 
fascicularis) were recorded in response to electrical stimulation of the posterior tibial nerve at the ankle, the common peroneal nerve 
at the knee, the sciatic nerve, the spinal cord at Tl0, and the median nerve at the wrist. Recordings of far-field potentials  from the 
vertex with a non-cephalic reference were made before exposing the DCN and simultaneously with recordings from the DCN. The 
response recorded  from  the DCN using a monopolar  electrode  to median  nerve stimulation  was a negative deflection (N wave) 
followed by a large and slow positive wave (P wave). The N wave was often preceded by a small positive deflection. 
The response from the median nerve to electrical stimulation of the DCN had the same latency as the initial positive peak and the 
initial portion  of the N wave in the response from the DCN to stimulation  of the median nerve, indicating that  the initial positive 
peak was generated by presynaptic events in the DCN. The response recorded from the surface of the DCN to stimulation of the 
lower  limbs consisted  of many  irregular  waves followed by  a  large,  positive  deflection.  Sometimes  these  irregular  waves were 
superimposed on a small negative peak,  and  they were preceded  by a positive deflection. The response  from  the  tibial nerve to 
stimulation of the DCN consisted of a series of waves that  had the same latency as the waves of the response from the DCN to 
stimulation of the tibial nerve. 
When interpreting the data from responses to stimulation of the lower limbs it must be kept in mind that the peaks in the far-field 
responses are less pronounced  than  they are in the responses  to stimulation  of the upper  limbs. The response recorded  from the 
surface of the DCN is more complex than that recorded in response to stimulation of the upper limbs. 
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The  neural  generators  of  the  somatosensory 
evoked potentials (SSEPs) are not known in detail, 
and  studies  of the contributions of dorsal column 
nuclei  (DCN)  to  the  far-field  potentials  have 
shown conflicting results. 
In  1979,  the  neural  generators  of  the  upper 
limb  SSEP in  the monkey were reported  upon by 
Arezzo et  al.,  who  compared  potentials  recorded 
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from the  scalp with depth-recorded,  multiple-unit 
potentials  and  gross potentials  recorded  from the 
medial lemniscus and thalamus.  Then Allison and 
Hume  (1981)  presented  data  on  SSEPs  recorded 
from  man,  monkey,  cat,  and  rat.  More  recently, 
we  showed  that  in  the  rhesus  monkey  the  begin- 
ning  of  the  negative  deflection  in  the  response 
from the DCN  to stimulation of the median nerve 
most  likely is  generated  by presynaptic  events in 
the DCN;  however, our studies also show that the 
potentials  that  are  generated  in  the  DCN  most 
likely  contribute  little  to  the  far-field  potentials 
(Meller et  al.  1986).  We have also studied  SSEPs 
in patients undergoing neurosurgical operations in 
which  the  DCN  became  exposed  and  found  that 
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the response from the DCN  to stimulation of the 
median  nerve has  a  wave form similar  to that  in 
the  monkey;  further,  the  negative  peak  in  the 
response from the DCN coincides with P~4  in the 
SSEPs recorded from the scalp (Moiler et al. 1986). 
The early components of the lower limb SSEPs 
elicited  by  stimulation  of  the  tibial  or  common 
peroneal nerves are not nearly as well defined in 
recordings in man as are the early components of 
the  SSEPs  elicited by  stimulation  of the  median 
nerve, and little information is available about the 
generators of the  lower limb  SSEPs.  Few studies 
have addressed the problems inherent in studying 
the origin of short-latency SSEPs evoked by stimu- 
lation of the lower limbs. 
Methods 
One  monkey  (Macaca fascicularis)  and  4 
baboons were used in this study. The animals had 
been  obtained  from laboratories  where  they had 
been used in various types of chronic experiments, 
when  they  could  no  longer  be  used  for  these 
purposes and would have had to be sacrificed. The 
experiments that  they had  been subjected  to had 
no  known  effect  on  the  parts  of  the  nervous 
system that were studied in the present investiga- 
tion. 
The animals  were anesthetized with Nembutal 
administered  intravenously,  intubated,  ventilated 
artificially, and maintained by additional doses of 
Nembutal  supplemented  by  Vet-Inovar.  Blood 
pressure  and  EKG  were  monitored,  and  body 
temperature was kept between 36.5°C and 37.5°C 
with  the aid  of a  heating pad.  After the animals 
had  been  positioned  they  were  paralyzed  with 
Pavulon. 
Before any  surgical  procedure was  begun,  re- 
cording and  stimulating  electrodes (Grass Instru- 
ment  Co. 2,  Type  E2  subdermal  needles)  were 
placed  and  baseline  SSEPs  were  obtained  from 
electrodes  placed  on  the  vertex,  with  a  non-ce- 
2 Grass  Instrument  Co.,  101  Old  Colony  Avenue,  P.O.  Box 
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phalic  reference placed  on  the  chest.  Stimulating 
electrodes  were  placed  close  together  on  the 
median  nerve  at  the  wrist,  the  posterior  tibiat 
nerve at the ankle, and common peroneal nerve at 
the  knee.  Wire  electrodes were  used  for stimula- 
tion  of and  recording  from the  spinal  cord;  one 
electrode was inserted, using a hypodermic needle. 
on each side of the spine at the T~0  level. Similar 
electrodes were placed at Erb's point for recording 
from  the  brachial  plexus.  The  stimulator  (Grass 
Instrument  Co. 2  Type  SD9)  was  set  to  deliver 
rectangular  pulses  of  150  /~sec  duration.  The 
stimulation  was  a  senti-constant  voltage  (inner 
impedance  about  3  kg2),  Usually  a  rate  of  2 
pulses/sec  (pps)  was  used  for stimulation  of the 
lower limbs,  and  a  rate  of 5-.-10 pps  for stimula- 
tion of the upper limbs. 
The latencies of the responses were determined 
using computer programs that automatically iden- 
tified positive and negative peaks of the response 
after  digital  filtering  using  zero-phase  bandpass 
filters  (Moller  1988).  The  stimulus  strength  was 
adjusted  to  provide  a  supramaximal  stimulation, 
as judged from recordings of the compound action 
potentials  from the  stimulated  nerve (Erb's point 
when  stimulating  the  median  nerve).  As  record- 
ings were also made from these animals  for other 
research  studies,  some  had  earphones  placed  in 
their  ears  for  auditory  stimulation,  or  contact 
lenSes  with  light-emitting  diodes  were  placed  on 
their eyes for visual  stimulation.  Baseline record- 
ings were obtained for all studies before any surgi- 
cal procedures were begun. 
The  DCN  were  exposed  by  a  suboccipital 
craniectomy and a C~, C 2 laminectomy. After this 
was  done,  silver-wire  electrodes  were  placed  on 
the  surface of the cuneate nucleus (for recording 
the response to stimulation of the upper limbs) or 
on the gracilis nucleus (to record the response to 
stimulation  of the  lower limbs  and  spinal  cord). 
The DCN were stimulated with bipolar, Teflon-in- 
sulated,  silver  electrodes  (distance  about  5  mm) 
using the same stimulation. 
-The recorded potentials were amplified (Grass 
Instrument Co. 2, Type P511J) with filter settings 
of 1-3000  Hz, and  averaged using an LSI 11/73 
processor. Various types of digital filtering of the 
averaged potentials could then be performed. RECORDING FROM DCN IN MONKEY 
Results 
In  Fig.  1,  the  responses  from  the  vertex  are 
shown  together  with  those  from  the  cuneate 
nucleus  recorded  to  stimulation  of  the  median 
nerve in a baboon. The response from the cuneate 
nucleus  is  an initial  small positive deflection  fol- 
lowed  by  a  negative  peak  (N),  which  in  turn  is 
followed by  a  broad  positive wave (P).  Irregular 
waves can be seen  superimposed  on  the negative 
peak.  The  initial  positive  peak  in  the  response 
from the cuneate nucleus has the same latency as 
a  negative  peak in  the  response  from  the  vertex 
(N  6). The negative peak (N) in the recording from 
the  cuneate  nucleus  appears  with  a  latency  of 
about 7  msec, which is 2.5  msec longer than that 
of  the  initial  peak  in  the  response  from  Erb's 
point. 
Electrical  stimulation  of  the  cuneate  nucleus 
resulted in a response from the median nerve that 
had  about the same latency as the initial compo- 
nent of the negative peak in the response from the 
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Fig. 1. Responses recorded from the vertex and cuneate nucleus 
to  stimulation  of  the  median  nerve  in  a  baboon  using  a 
non-cephalic reference  placed on the shoulder opposite to the 
side  being stimulated.  The  2  tracings  show  the  response  to 
opposite polarities of  stimulation.  The recording from  Erb's 
point  was  obtained using  a  bipolar electrode.  Negativity is 
shown as an upward deflection in all recordings in  this  and 
subsequent figures. 
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Fig.  2.  Results  similar  to  those  shown  in  Fig.  1,  but  also 
showing the response  from  the median nerve (recorded with 
the same bipolar electrode as was used to stimulate the median 
nerve) when the cuneate nucleus was stimulated electrically at 
the  same  location  from  which  the  previous  recording  was 
made. 
cuneate  nucleus  to  stimulation  of  the  median 
nerve;  however,  the  response  from  the  median 
nerve  had  a  shorter  duration  than  the  negative 
peak in the response from the cuneate nucleus  to 
stimulation of the median nerve (Fig. 2). 
The wave form of the  responses  that  were re- 
corded  from the  surface  of the  DCN  to stimula- 
tion of the lower limbs is different from the wave 
form of the response  to  stimulation' of the upper 
limbs in several ways (Fig. 3).  The initial response 
to  stimulation  of  the  lower  limbs  is  a  positive 
deflection  of  varying  amplitude.  This  initial  re- 
sponse is followed by many small negative peaks 
that  are superimposed  on a  broad negative peak. 356  A.R. M~LLER ET AL. 
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Fig.  3.  Responses  recorded  from  the  gracilis  nucleus  in  a 
baboon to stimulation of the posterior tibial, common peroneal 
and sciatic nerves, and of the spinal cord at the "rio  level with 
replications obtained with opposite polarity of stimulation. 
These potentials are followed by a  broad positive 
peak, similar to that seen in the response to stimu- 
lation of the upper limbs. The amplitudes of these 
potentials  are  smaller  than  those  recorded  in  re- 
sponse  to  stimulation  of  the  upper  limbs.  The 
latency  of  the  response  decreases  when  more 
rostral locations than the posterior tibial nerve are 
stimulated,  but  the  wave  form  remains  similar 
(Fig.  3).  Stimulation  of the spinal cord at  the T10 
level gives rise to an early fast component in  the 
recording from the gracilis nucleus that is not seen 
when  peripheral  nerves  are  stimulated.  The pres- 
ence of this  early component indicates  activation 
of faster-conducting  fibers than  those  of the dor- 
sal column. 
The response from the tibial nerve to electrical 
stimulation of the gracilis nucleus is a potential of 
small  amplitude  that  consists  of  multiple  peaks 
(Fig.  4).  Assuming  that  the  orthodromic  and  the 
antidromic conduction velocities in the dorsal col- 
umn  and  the  peripheral  nerves  that  are  involved 
are the same, these results indicate that the initial 
multi-peak  negative  response  from  the  gracilis 
nucleus  is  a  presynaptic  response.  That  multiple 
peaks are seen both in the response from the tibial 
nerve to stimulation of the gracilis nucleus,  and in 
the response  from the gracilis  nucleus  to stimula- 
tion  of  the  tibial  nerve,  indicates  that  both  of 
these responses are mediated by fibers with a wide 
range of conduction  velocities. 
The early components of the far-field response 
to stimulation  of the lower limbs are less distinct 
than the short-latency components of the response 
to stimulation of the upper limbs, but they can be 
enhanced  by  proper  filtering,  as  may be  seen  in 
Fig.  5. Comparison of the response recorded from 
the  surface  of  the  DCN  with  the  response  re- 
corded from the vertex shows that these responses 
lack the clear relationship  between  near-field  and 
far-field  components  that  is  present  between  re- 
sponses  to  upper  limb  stimulation.  The  initial 
positivity in the response from the gracilis nucleus. 
however,  seems to correspond  to  a  small  positive 
deflection  in  the  far-field response,  and  the  com- 
ponents  following  the  multiple  peaks  correspond 
to a negative component in the vertex response. 
The  response  from  the  gracilis  nucleus  in  the 
monkey had  a  wave form similar to the response 
in  the  baboon,  but  the  monkey's  latencies  were 
shorter  and  the  monkey's  response  had  a  larger 
amplitude  (Fig.  6).  There  was  a  negative  peak RECORDING  FROM  DCN  IN MONKEY  357 
similar to that seen in the response to upper limb 
stimulation,  although it was of smaller  amplitude 
and  was  superimposed  upon  by  several  smaller 
peaks.  This negative peak was narrower when the 
sciatic  nerve was  stimulated  than when the tibial 
nerve was  stimulated,  which indicates  that neural 
activity is less dispersed when elicited by stimula- 
tion  of  the  sciatic  nerve  than  when  elicited  by 
stimulation of the posterior tibial nerve. 
Fig. 7 shows the far-field responses obtained by 
stimulating  the lower limbs of the monkey in the 
same  way  as  was  done  to  obtain  the  responses 
shown  in  Fig.  6.  The  wave  form  was  similar  for 
stimulation at the 3 locations (peroneal, tibial, and 
sciatic;  Fig.  7),  but  the latencies  decreased  when 
the  site  of  stimulation  was  moved  rostrally.  The 
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Fig. 4. Response from the gracilis nucleus to stimulation  of the 
tibial nerve in a baboon, and the response from the tibial nerve 
to  electrical  stimulation  of  the  gracilis  nucleus.  The  different 
curves are replications.  The lower curve,  showing  the response 
from  the  tibial  nerve,  was  obtained  from  the  stimulating 
electrodes that were placed at slightly different  locations on the 
surface of the DCN. 
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Fig.  5.  Response  from  the  gracilis  nucleus  and  the  response 
recorded  from  the  scalp  to  stimulation  of  the  lower  limbs 
(common  peroneal  nerve  at  the  knee)  in  a  baboon.  The  re- 
sponse, recorded from the vertex before the DCN was exposed, 
is  shown  before  and  after  digital  filtering.  Dotted  lines  show 
replication. Two consecutive responses from the gracilis nucleus 
(to stimulation with opposite polarity) are shown below. 
latency of the negative peak in the recording from 
the  gracilis  nucleus  (Fig.  6)  is  approximately  the 
same  as  the latency of  the initial positive  deflec- 
tion in the recording from the vertex (Fig. 7). 
The latencies  of  the positive  peaks  in  the  far- 
field  potentials  and  those  in  the  initial  positive 
and  negative  peaks  in  the  near-field  potentials 
recorded  from  the  surface  of  the DCN  are  sum- 
marized  in  Table  I.  There  are  2  clearly  dis- 
tinguishable  positive  peaks  in  the  far-field  re- 358  A.R. MOLLER  ET AL. 
sponse  to  stimulation  of  the  median  nerve.  The 
mean  latency  of the  second  of these  peaks  (7.61 
msec) is very close to that of the negative peak in 
the  response  from  the  surface  of  the  cuneate 
nucleus  (7.42  msec).  The  value  of the  latency  of 
the peak in the response from the median nerve to 
electrical  stimulation  of  the  cuneate  nucleus  is 
close  to  that  of  the  initial  positivity  in  the  re- 
sponse from the cuneate nucleus to stimulation of 
the  median  nerve,  and  it  is  considerably  shorter 
than the latency of the negative peak in the cuneate 
nucleus response. 
The  latency  of  the  negative  peak  in  the  re- 
sponse from the gracilis nucleus to stimulation of 
the  common  peroneal  nerve  at  the  knee  (13.8 
msec)  is  close  to  that  of  a  positive  peak  in  the 
far-field response (14.2 msec). The positivity in the 
response from the gracilis nucleus appears about 4 
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Fig. 7. Recordings from the vertex of the monkey,  made before 
the DCN was exposed. The responses were digitally bandpass 
filtered  to  enhance the  peaks, and  the  dotted lines show 
replication. 
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Fig. 6.  Results similar to those shown in Fig. 3, but from a 
small monkey. The 2 curves for each stimulus location show 
responses to opposite polarity of the stimulus. 
msec earlier  than the negative peak.  It is difficult 
to  determine  with  certainty  the  latencies  of  the 
negative  peak  in  the  response  from  the  gracilis 
nucleus  because  of the  multiple  small  peaks  that 
are  superimposed  on  the  negativity.  If  multiple 
peaks were present  after  the recordings had been 
smoothed by filtering, then the negative peak with 
the highest amplitude was chosen for determining 
the latencies given in Table I. 
The latencies of the responses to stimulation of 
the tibial  nerve are about 2 msec longer than the 
latencies  of  the  responses  to  stimulation  of  the 
peroneal  nerve;  in  addition,  the  relationship  be- 
tween latencies of far-field peaks and peaks in the 
responses  recorded  at  the  surface  of  the  gracilis 
nucleus is similar to the relationship between these 
responses to stimulation of the peroneal nerve. RECORDING FROM DCN IN MONKEY  359 
TABLE I 
Latency of positive peaks in the far-field potentials and the positive ( + ) and negative ( -  ) peaks in the near-field potentials. 
Latency values of the peaks in the responses recorded from electrodes placed on the scalp and the exposed dorsal column nuclei in 
response to stimulation of the peripheral nerves of the lower and upper limbs are shown in msec. The latency values were obtained 
from  computer programs that  identified the peaks in  the  response after  the response had  been  digitally bandpass filtered using 
zero-phase filters. 
Animal  Scalp intraoperative  Dorsal column nuclei 
(I) Upper limb (stimulation of median nerve) 
Baboon no. 1  5.28  8.40 
Stim. cuneate rec. median nerve: 6.54 msec 
Baboon no. 2  4.66  7.24 
Stim. cuneate rec. median nerve: 5.98 msec 
Baboon no. 3  4.60  7.72 
Baboon no. 4  4.66  7.06 
Mean  4.80  7.61 
S.D.  0.32  0.60 
(II) Lower limb (stimulation of  peroneal nerve) 
Baboon no: 1  9.72  11.80 
Baboon no. 2  10.72  12.64 
Stim. gracilis rec. peroneal nerve: 11.54 msec 
Baboon no. 3  10.60  11.86 
Baboon no. 4  10.00  11.88 
Mean  10.26  12.05 
S.D.  0.48  0.40 
Macaca  10.20  12.06 
(III) Lower limb (stimulation of tibial nerve) 
Baboon no. 1  12.18  14.16 
Stim. gracilis rec. tibial nerve: 13.38 msec 
Baboon no. 2  12.28  14.14 
Baboon no. 3  10.12  14.44 
Baboon no. 4  10.64  13.58 
Mean  11.30  14.08 
S.D.  1.09  0.36 
Macaca  11.70 
13.50 
15.50 
14.08 
13.72 
14.20 
0.90 
16.00 
6.30+  7.80- 
6.62 +  7.42- 
5.44+  7.52- 
5.~0+  6.94- 
5.89 +  7.42- 
0.68 +  0.36- 
9.48 + 13.44 - 
8.26 + 14.32 - 
1.62 + 14.92 - 
9.34 + 12.40 - 
9.68 + 13.77 - 
1.41 +  1.10- 
8.04+  9.60- 
14.04 + 15.42 - 
13.78 + 15.64- 
12.16 + 15.70- 
11.66 + 16.82- 
12.91 + 15.90 - 
1.18 +  0.63- 
9.66 + 12.18 - 
Stim., stimulus; rec., recording. 
Discussion 
The results of the present study show that the 
response that is recorded from the surface of the 
DCN  to  stimulation  of  the  lower  limbs  has  a 
much  smaller  amplitude  than  that  elicited  by 
stimulation of the upper limbs, and the wave form 
of responses elicited by lower limb stimulation is 
different from that elicited by upper limb stimula- 
tion. These differences may be related to the fact 
that muscle afferents from the lower limbs do not 
travel in the dorsal column (and are not relayed in 
the DCN) (Brodal and Pompeiano 1957; Landgren 
and Silfvenius  1971), while both muscle afferents 
and  fibers  from  cutaneous  receptors  reach  the 
DCN from the upper limbs. 
Landgren and  Silfvenius  (1971) presented  evi- 
dence that group I muscle afferents from the hind 
limbs in the cat enter the dorsal lateral fasciculi at 
the L 3 level  and  terminate  in nucleus Z  (Brodal 
and Pompeiano 1957). Tracey (1982) showed that 
in  the  cat  and  the  monkey  the  fast-conducting 
group I muscle afferents from the lower limbs are 
likely  to  transverse  the  posterolateral  funiculus, 
instead of passing  through the dorsal column. If 
the main input to the DCN from the lower limbs 360  A.R. MOLLER ET AL. 
is  nerve  fibers  from  cutaneous  receptors  (cuta- 
neous afferents),  then this would  also explain the 
finding that the potentials recorded from the DCN 
in response to stimulation of the lower limbs show 
a  greater  temporal dispersion  than  those  elicited 
by median nerve stimulation:  thus it may indicate 
that the fibers in the dorsal column that terminate 
in  the gracilis nucleus  are of smaller caliber than 
those  terminating  in  the  cuneate  nucleus.  The 
wavelets seen in  the response are indications  that 
these fibers have different conduction  times.  This 
may  explain  not  only  the  dispersion  of  neural 
activity  but  also  the  smaller  amplitudes  of  the 
potentials recorded from the surfaces of the DCN 
in  response  to  stimulation  of  the  lower  limbs 
compared  with  those  obtained  in  response  to 
stimulation of the upper limbs. Whether  this  also 
can explain why the short-latency far-field poten- 
tials from the lower limbs are poorly defined  and 
have  smaller  amplitudes  than  the  short-latency 
far-field  potentials  elicited  by  stimulation  of  the 
upper  limbs  is  not  clear.  The  fact  that  as  one 
moves the lower limb  stimulation  site proximally 
(sciatic  to  peroneal  to  tibial  location)  the  re- 
sponses  from  the  surface  of  the  DCN  show  in- 
creased  dispersion  indicates  that  it  is  not  only 
different  conduction  velocities  in  the  dorsal  col- 
umn  of  the  spinal  cord  that  contribute  to  the 
dispersion but also variations in conduction veloc- 
ities of the fibers in the peripheral nerves. 
These findings  are in good  agreement  with  re- 
sults published by Arezzo et al. (1979),  who found 
that  fiber  populations  with  different  conduction 
velocities were the cause of a  considerable degree 
of  temporal  dispersion  in  the  response  from  the 
peroneal nerve to electrical stimulation.  These in- 
vestigators found that not only did the latency of 
the  response  increase,  but  the  duration  of  the 
response also increased when the stimulus site was 
moved more proximal with relation to the record- 
ing  site.  Thus,  the  response  recorded  near  the 
sciatic notch had a duration of 6 msec, and 3 fiber 
populations  could  be  identified  with  conduction 
velocities  of  90-100,  70-80,  and  34-40  m/see. 
The potentials recorded at locations overlying the 
DCN were positive peaks with latencies of about 8 
msec. Bipolar recording revealed a broad potential 
on which several peaks were tiding. These surface 
recordings  from different  locations  along the  spi- 
nal cord showed the presence of both propagating 
and non-propagating activity (Arezzo et al.  1982). 
The response recorded  from the surface of the 
DCN  to  stimulation  of  the  upper  limbs  in  the 
present  study  has  a  sharp,  initial,  positive  wave 
followed by a negative wave (N wave) and a much 
longer  positive wave (P  wave).  This  is  similar  to 
what  has  been  reported  in  earlier  studies  in  the 
monkey (Andersen et al.  1964:  Arezzo et al. 1979. 
1982;  Moller et al. 1986) and in man (Moiler et al. 
1986;  Jacobson  and  Tew  1988).  The  potentials 
that  can  be  recorded  from  the  surface  of  the 
dorsal  column  have  a  similar wave form (Ander- 
sen et al. 1964). It has been assumed that the brief, 
initial, positive wave is generated by fast-conduct- 
ing  fibers  in  the  cuneate  portion  of  the  dorsal 
column  where  they  terminate  in  the  cuneate 
nucleus;  this response would  thus  be similar to a 
'cut-end'  potential.  Evidence  has  been  presented 
that the N  wave is a  result of synaptically induced 
depolarization  of  cuneate  cells  (Andersen  et  al. 
1964). The positive wave has been assumed to be a 
result  of  prolonged  depolarization  of  synaptic 
terminals of fibers of the cuneate tract. 
The  results of the present  study show  that  the 
response  from  the  median  nerve  to  electrical 
stimulation  of  the  cuneate  nucleus  is  relatively 
broad,  indicating  that  the  response  originates  in 
fibers  with  different  conduction  velocities.  The 
initial portion of this response has the same latency 
as  the  initial  positive  potential  in  the  response 
from  the  cuneate  nucleus.  This  is  in  agreement 
with  the  assumption  that  the  initial  positive  re- 
sponse  recorded  from  the  cuneate  nucleus  repre- 
sents the 'cut-end' response of dorsal column fibers 
where  they  terminate  in  the  cuneate  nucleus.  It 
may also be a  manifestation of traveling depolari- 
zation  in  the  dorsal  column  as it  approaches  the 
recording electrodes. 
That  the  potential  recorded  from  the  median 
nerve  in  response  to  stimulation  of  the  cuneate 
nucleus  overlaps  the  N  wave  recorded  from  the 
surface  of  the  cuneate  nucleus  to  stimulation  of 
the  median  nerve  may  indicate  that  the  initial 
portion  of  the  N  wave  in  the  response  from the 
cuneate  nucleus  is  overlapping  the  presynaptic 
events  in  the  cuneate  nucleus.  However,  a  more RECORDING FROM DCN IN MONKEY  361 
likely explanation may be that the positive poten- 
tial  that is generated by slower-conducting fibers 
is not seen in the potentials that are recorded from 
the  surface  of the  cuneate  nucleus  because  they 
overlap in time with the larger negative potential 
of the N  wave. This reasoning naturally presumes 
that the conduction velocities of the median nerve 
and the dorsal column fibers are the same in both 
directions. Similarly, the initial small peaks in the 
response  from  the  DCN  to  stimulation  of  the 
tibial  nerve  have  the  same  latencies  as  the  re- 
sponses from the tibial nerve to electrical stimula- 
tion of the DCN. 
The earliest activation of DCN neurons is likely 
to excite fibers in the medial lemniscus only about 
1  msec  after  the  occurrence  of  the  presynaptic 
potentials. Because of the dispersion of activity in 
the dorsal column,  the postsynaptic potentials of 
the  DCN  will  partly  overlap  the  potentials  that 
can be recorded from the medial lemniscus.  This 
may explain why comparing recordings from the 
DCN,  medial  lemniscus  and  thalamus  seems  to 
yield conflicting data about the site of the genera- 
tors of components of the far-field potentials, and 
why such comparison fails to facihtate the identi- 
fication of the source of P|4 in man. Although the 
mean  latencies  of one  of the  peaks  in  the  scalp 
recording  and  the  negative peak  in  the  response 
from  the  DCN  to  upper  limb  stimulation  have 
values that  are  similar,  it is by no means certain 
that  the DCN is the generator of this component 
in the far-field response. 
The  far-field potentials  that  are  generated  by 
the  DCN,  particularly  those  that  are  seen  in  re- 
sponse to stimulation of the lower limbs, are small, 
probably because  the  anatomical  organization  of 
the DCN is such that it generates a  nearly closed 
field. 
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